In this way, building the contextual Health Silk Road would advance political commitment to mobilise all resources for better health in the world.
The world is currently witnessing increasingly complex epidemics as well as natural disasters with a rising impact on both human health and the economy [1] . Growing commercial trade and more frequent personal exchange following the implementation of the BRI may amplify infectious disease transmission or inadvertently introduce emerging infectious diseases, leading to an increased burden for local medical systems. Moreover, infectious diseases resulting from poverty disproportionately affect poor and marginalised communities, which remains a more serious hurdle to achieving the SDGs and UHC [9, 10] . This is the reason why the initiative has made the need to combat infectious diseases a priority for social and economic development. The implementation of the BRI is expected to facilitate progress in eliminating infectious diseases such as the acquired immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV), tuberculosis (TB), malaria, and 17 neglected tropical diseases (NTDs), which make up SDG 3.3. It has also gained the support of WHO, which has proposed a strategic cooperation with the BRI [5, 6, 11] . Taking the opportunities provided by this initiative, action for combating the diseases will be conducted through the sharing of information and experience and cooperative disease control programmes, including interventions and research innovation [5] . It will also mediate resources including the building of medical infrastructures, funding support, training of staff, and delivery of emergency healthcare [1, 10, 12] . The initiative provides guidance for stronger health collaboration, which should hopefully break the vicious cycle of poverty and infectious disease [13] .
Delegates from the Joint UN Programme on HIV/AIDS (UNAIDS), the Global Fund (https://www.theglobalfund.org/en/), the Global Alliance for Vaccines and Immunisation (GAVI) (https://www.gavi.org/), and more than 30 countries participated in the Belt and Road High-Level Meeting for Health Cooperation, signed the Beijing Communiqué, and agreed to participate in building the Health Silk Road. As for the infectious diseases, cooperation on control and elimination has been the highest priority, together with mounting an effective response to disease outbreaks and reemerging infections [2] . However, details regarding how this should be carried out in practice have not yet been presented; in particular, we still lack proposals that take up the challenges, specify indicators of expected impact, and develop opportunities for collaboration in this area. The purpose of this paper is to analyse the existing spectrum of the main infectious diseases in epidemics (based on the Global Burden of Diseases [GBD] study of 2016 [14, 15] ), the potential negative effect on the economy, and the challenges to elimination. The paper also aims to explore opportunities and a feasible approach of global disease control with specific consideration of the BRI.
Challenges regarding infectious diseases in Belt and Road countries

The spectrum of local infectious diseases
The thrust of the BRI has two main directions: the Silk Road, which connects China by land with European countries via central and western Asia and the Middle East, and the 21st Century Maritime connection across the South China Sea, the Indian Ocean, and the Mediterranean to reach sub-Saharan Africa, following the lead of the great Chinese Ming dynasty admiral and explorer Zheng He. These two land and maritime directions from China follow five routes [1] .
The Health Silk Road, a core task of the BRI, encourages health development and security along the Road. The 2030 Agenda for SDGs also calls for halting HIV/AIDS, TB, and malaria as well as the termination of the ravages caused by the 17 NTDs by 2030 [13] . Altogether, according to the 2016 GBD study, the cost expressed in disability-adjusted life years (DALYs) amounts to an estimated 63.31 million (with substantial regional variations in the 69 countries), which currently accounts for 36.7% of the total toll of these diseases throughout the world [2, 14, 15] .
The DALYs resulting from the 'big three' (HIV/AIDS, TB, and malaria) plus those due to the 17 NTDs along the route from China towards Southeast Asia and South Asia (excluding China) amounts to 34.81 million DALYs and are mainly due to HIV/AIDS, TB, and malaria in addition to dengue and intestinal nematode infections. The infectious disease epidemics in countries along the 21st Century Maritime Silk Road are mainly the same set of diseases plus schistosomiasis, which together generate 20.46 million DALYs. The China-central Asia-Russia-Europe route, involving countries in central Asia and eastern Europe, includes many of the same diseases as well as some additional ones-i.e., intestinal nematode infections, cystic echinococcosis, foodborne trematodiases, and cysticercosis-which together cause 2.39 million DALYs. A total of 0.50 million DALYs in the countries along the China-central Asia-west Asia axis are due to TB, leishmaniasis, malaria, HIV/AIDS, intestinal nematode infections, and cystic echinococcosis (Fig 1) . Such high endemicity of infectious diseases in the region is a serious hurdle for the global elimination agenda. The DALYs due to these diseases vary across the regions, and so do the collaborative priorities and their expected potential impacts. For example, cooperative actions could lead to regional elimination of lymphatic filariasis (LF) along the Maritime Silk Road while simultaneously having a significant impact on malaria, dengue, intestinal helminth infections, schistosomiasis, and TB [16, 17] . 
Disease-specific consideration for cooperation
Considering the high number of DALYs caused by the previously mentioned 20 diseases, their regional distributions and cross-border transmission risks, and the experience combating these diseases, six of them (malaria, schistosomiasis, LF, TB, dengue, and cystic echinococcosis) have been listed for collaborative control and elimination as priorities in the Belt and Road Work Plan for the Health Silk Road [1, 18] . Together, these six diseases cause a considerable disease burden in these countries, impeding economic growth and constituting a serious challenge with regard to elimination (Fig 2) [14] . For example, dengue causes 2.65 million DALYs, which accounts for 89.7% of this disease's global disease burden [14] ; TB inflicts an estimated 29 million DALYs, which represents 66.7% of its total DALYs score [12] ; cystic echinococcosis causes 0.07 million DALYs (half of the total number in the world); the current DALYs score of LF reaches 0.47 million, accounting for 39.7% of the global count [14] ; and malaria and Patients infected with these diseases not only suffer from disability but also have to endure expenses for treatment and productivity disruption. In addition to individual suffering, these diseases hinder economic development. TB, for example, adds a significant economic burden that is difficult to estimate exactly, as it impedes development both at the national and individual-household levels. This disease has a higher prevalence in the economically unprivileged sector of the population, and the cost for healthcare, including diagnostics, accommodation, transport, and ancillary drugs, is high [19, 20] . Annual costs for cystic echinococcosis, on the other hand, have been estimated at USD 3 billion, which reflects that the treatment is expensive not only because it requires human treatment but also because it requires health education, improved slaughterhouse hygiene, and deworming of the local dog population [21, 22] . All of these diseases lead directly to loss of productivity, which worsens the situation of vulnerable populations, in turn resulting in continued poverty [23, 24] . In addition, they affect agricultural, fishing, and pastoral populations in poor regions, while the ongoing influx of people to urban areas (including tourism) increases the risk of disease expansion into new areas.
Although much has been achieved, substantial gaps to controlling and eliminating these six diseases remain, especially with increasing communication and trade across borders of these countries. Drug resistance and coinfection result in additional difficulties in conducting control programmes, e.g., the rising mosquito resistance to insecticides as well as the parasites' ability to develop drug resistance. As strategies aimed at TB elimination are strongly challenged by multidrug-resistant bacterial strains (MDR-TB) [11, 25] , the estimated mortality from TB in people living with HIV was as high as 30% (0.4 million/1.4 million) in 2015 [26] . Imported cases represent a threat for the countries that are close to accomplishing elimination, and prevention and control of dengue, malaria, schistosomiasis, and LF demand a well-developed surveillance and response system with regard to vector management and sustainable interventions at all levels [27, 28] . Control of schistosomiasis and cystic echinococcosis require integrated approaches from the agriculture and husbandry department because of their zoonotic characteristics.
Infectious diseases not only cause loss of health and, eventually, life but generally also lead to economic consequences. Serious challenges oppose current efforts to stem and limit epidemics in these countries, requiring urgent collaboration with adjacent and global countries through shared experience, financial support, multisector intervention, professional healthcare delivery, and technical innovation.
Collaborative opportunities when dealing with infectious diseases
Promoted by the BRI, with the Health Silk Road as a priority, opportunities will be provided for combating infectious disease epidemics based on technical experience communication, financial investment, cooperative organisation, and future collaborative programmes.
Enhancing technical experience communication
Appropriate management and treatment are essential to achieving the elimination of infectious diseases [12] . China's disease interventions have shown that control and elimination are feasible and can be carried out in a cost-effective way. However, such efforts will have to be tailored to local settings. In 2007, China successfully passed the validation of its LF elimination strategy after having followed a plan of control and surveillance for nearly 60 years [29] . The work towards elimination of LF in China has relied on the implementation of three schemes: (1) surveys using repeated blood testing followed by treatment when needed; (2) mass drug administration (MDA) with diethylcarbamazine-fortified salt to disrupt infectious microfilaria; and (3) target treatment of carriers using the same drug. Cambodia has improved its healthcare capacity and also managed to eliminate LF as a public health problem using a similar approach along with parallel interventions against other vector-borne diseases [30] .
Turkmenistan and the United Arab Emirates have achieved zero indigenous cases of malaria [31] , whereas China had no indigenous cases in 2017 [32] . The Chinese government has scheduled the elimination of this disease by 2020 [33] . As for the national malaria elimination programme, the 1-3-7 surveillance and response strategy (reporting cases within one day, investigating cases within three days, and targeting control measures within seven days) has benefitted from conducting interventions at the provincial, municipal, and county levels, ensuring a nationwide effect [34] . This successful rapid response to cases of malaria in returning overseas workers and the engagement of private-sector employers have recently been implemented in other Asia-Pacific countries [34] . Using the antimalarial drug artemisinin, developed from herb-based Chinese traditional medicine, has proved vital for malaria treatment [35] . In addition, the use of mosquito nets is suggested for implementation during the transmission season [29] . Schistosomiasis has been effectively controlled, with 90% of the previously endemic counties now free of the disease. The Chinese government now schedules schistosomiasis elimination by 2025 [36] by using the successful, multisectoral national strategy that has reduced Schistosoma japonicum infection in cattle, humans, and snails, which is based on MDA with praziquantel for snails combined with the removal of cattle from the grasslands where the snails reside [37] .
With regard to TB, dengue, and cystic echinococcosis, the plan is to end these epidemics, and there has already been success in reaching this goal. For example, the estimated DALYs score for TB in China has dropped from 6.29 million to 1.74 million in the past 26 years (1990-2016) [14] , which is attributed to the nationwide TB control programme using the directly observed treatment short-course (DOTS) approach [38] . The well-established, webbased communicable disease notification system incorporates the notification of new cases [26] , and the national insurance scheme, a public-private partnership (PPP) tailored to support people with low incomes, covers more than 95% of the population [26, 39] and functions well. However, the effective strategy to end TB also requires high-level political commitment, community engagement, social protection, funding support, and innovation of drug delivery and rapid diagnostics.
For dengue, the timely reporting of cases also relies on a notification system, and the approach to controlling mosquito reproduction has provided a solution to dengue epidemics elsewhere [40] . Most clinicians agree on the four options for treating cystic echinococcosis: drugs, percutaneous methods, surgery, and 'watch and wait' [22] . In China, the control and treatment of echinococcosis integrates large-scale surveys, control of the transmission source (deworming definitive hosts), and detection plus treatment of patients free of charge, supported by domestic funding [41] .
The successful interventions in China are implemented in line with the Chinese health system, which is vital for delivering healthcare to less developed regions and responds effectively to health crises by coordinated action [12] . Apart from the above interventions, political support, regulation guidance, and financial investment are paramount. It has been proposed by WHO to tailor some feasible aspects to local health systems to achieve disease elimination and UHC [42] .
Proceeding platforms for collaboration
The Health Silk Road concept encourages regional cooperation and extensive participation from governments, international and regional organisations, universities, private sectors, civil society, and the general public. China is a positive initiator and has, together with related countries, jointly published a series of agreements. Furthermore, 41 programmes are active, including the China-Association of Southeast Asian Nations (ASEAN) plan Training One Hundred Health Professionals and the China-Africa Cooperation Plan on Public Health. Nongovernmental exchange and cooperation activities in various fields are complementary to governmental projects, as they build public support for the BRI. China has also worked to strengthen think-tank cooperation and initiated the International Silk Road Think Tank Association [1] .
Building the Silk Road for health by combating infectious diseases cannot be achieved without multisector engagement and expert involvement. The platforms created are well suited to take on current opportunities in collaboration with organisations such as WHO collaborating centres and existing South-South networks, linking them with similar units in Belt and Road countries ( Table 1) . Current platforms have significantly contributed to achieving first control and later elimination of some diseases and are now turning to the global level, providing opportunities to assist building a health approach within the BRI. Besides establishing platforms for combating diseases, China's participation in control programmes within Asia and Africa has become a model for other countries [43] . For example, trilateral collaboration between China (providing technical support), Australia (a major donor), and Papua New Guinea (a country close to holoendemic for malaria) is dedicated to improving local staff capacity for malaria diagnosis and disease control. This programme highlights the regional health security agenda of a malaria-free Asia Pacific by 2030. In Africa, in the pilot ChinaUnited Kingdom-Tanzania malaria control programme, the parasite prevalence has dropped by two-thirds after intervention for three years, and Tanzania has established a 'diagnosistreatment-follow up' prevention plan for malaria with links to China's experience and WHO guidelines.
The Regional Network for Asian Schistosomiasis and Other Helminth Zoonoses (RNAS + ) has contributed to sharing experience and promoting control of helminth infections in Asia for the past 20 years. The Belt and Road Network for Elimination and Control of Echinococcosis and Cysticercosis, involving institutions from Asia and Europe, has established the importance of technical cooperation and health education, and regional collaborating control activities are on the way. In the 2018-2022 Five-Year Plan of Action on Lancang-Mekong Cooperation, infectious disease control is achieved by strengthening collaboration on dengue fever and malaria and establishing and improving the mechanism for joint surveillance, prevention, and control of cross-border emerging and reemerging infectious diseases. Other programmes, such as the Cooperation in Control of Infectious Diseases in Central Asia, cooperates with central Asian countries on the control of echinococcosis and other zoonoses, and LF and TB control are being proposed to enlarge, enforce, and deepen cooperation worldwide.
Regional cooperation will be increased through health infrastructure work by building joint laboratories and research and knowledge translation centres [44] . China will upgrade 50 medical and health aid programmes for Africa, such as the headquarters of the African Center for Disease Control and Prevention and China-Africa Friendship Hospitals [45] . China has also donated drugs and equipment as well as helped to build health facilities [35] . The BRI will also involve improved access to healthcare by China's innovative private sectors. For example, responding to the Ebola epidemic, the Aucma Company (Qingdao, China) has facilitated the delivery of the Ebola vaccine to West Africa using the Arktek (Qingdao, China) portable coldstorage devices. The diverse and vibrant private sectors in China, such as those dealing with data systems and mobile phone-based technologies, will potentially provide much-needed assistance for combating infectious diseases [46] . In this collaboration based on the principle of 'joint construction and mutual benefit', the programmes employ local medical staff to carry out evidence-based studies and deliver healthcare and treatment to local people. This not only provides technical guidance, establishes the mechanism for disease control and prevention, and improves local staff capacity to sustain interventions but also produces open platforms and innovative new models for global health collaboration.
Financial and human resource support
Ending infectious disease epidemics demands intensified funding, preferably delivered at the international level, to strengthen advocacy, research, and the global control effort. Besides being a sincere collaborator in the area of global health and a board member of UNAIDS and the Global Fund [11] , China is creating its own multilateral funds and banks, e.g., the Asia Infrastructure Investment Bank and the New Development Bank, to promote regional cooperation in the framework of the BRI. The multilateral funds are substantial, adding up to USD 267 billion, with China securing major pledges, mainly from the two banks and the Silk Road Fund. Part of the financial aid is supposed to contribute to research and innovation with respect to medical products and diagnostic skills. The initiative also encourages discovery and production of new drugs and vaccines [4, 44] . Specifically, a total of USD 2 billion has gone to the South-South Cooperation Trust Fund to support developing countries in implementing the SDGs, and a further fund of USD 2 billion (to be increased to USD 12 billion by 2030) will assist many developing countries to meet the SDGs. Also, an additional voluntary contribution of USD 20 million will be provided to support WHO's global health work, especially on infectious diseases [11] . The initiative is also working on poverty reduction to alleviate the epidemics-for example, the East Asia Poverty Reduction, Pilot China-Africa Cooperation Plan for Poverty Reduction, and People's Benefit programmes, which provide aid in the fields of poverty reduction and healthcare. In addition, China will cancel the debt of the least developed countries, launch 600 specific projects to end poverty, and support better health services [11] . In this way it can alleviate regional poverty so that the income of local people will increase and their living standards will improve, and it can reduce the risk and burden of infectious diseases caused by poverty.
Apart from funding infrastructure construction, which supplies delivery and research, the BRI also advocates improved professional and organisational capabilities targeting specific diseases [4] . As one of the WHO Emergency Medical Teams, China has distributed medical supplies and will, together with WHO, take on infectious disease control, implementing professional support, training of medical staff, and healthcare delivery. For instance, during the Ebola pandemic, China sent 1,200 medical experts and committed an additional USD 120 million for training more than 13,000 local medical workers in response to Ebola infections in West Africa [11] . China will assist in training more medical personnel for Africa and continue to send medical teams to meet Africa's requirements [45] . More global health human resources and specific medical workers will be brought in, together with global health departments being established in universities and institutions [47] . China is pursuing discussions about cooperation with multilateral initiatives at the highest level, aligning relevant health agreements under the BRI theme. Compared with other initiatives, this initiative stands out because of its political commitment, which advances the health SDGs and solves current constraints to the progress of UHC [5, 48] . Chinese channels of funding and expenditure on health focus are different from those in the United States when it comes to funding in that the US focuses on specific diseases like HIV/AIDS, malaria, and TB through bilateral and multilateral channels, whereas China mainly focuses on medical facilities, health supplies, technical support, and training through governmental funding. However, the situation is changing, as the Belt and Road multilateral funding initiative is substantial, with a total planned to reach USD 267 billion, exceeding the USD 253 billion capitalisation of the World Bank [4] .
As an ambitious, long-term initiative that is extremely open and inclusive, the BRI meets the great challenges of cultural differences and economic risks and has questioned the viability of some infrastructure investments. However, with the goal of a shared benefit for all humankind, an increasing number of countries have engaged in building the initiative. Enhanced interconnectivity will bring about not only international health risks but also, more importantly, new opportunities for global health cooperation and development. So far there is a lack of specific indicators for each disease and detailed procedures regarding cooperation with respect to disease control and elimination. The current study is expected to result in recommendations to policy makers on an overall policy plan and a road map for the imminent future.
All aforementioned experiences, platforms, and programmes as well as financial and personnel resources provide useful opportunities for cooperation among involved countries with respect to the threat of infectious diseases. More importantly, pilot research and demonstration projects in line with the BRI have been proposed and, in some cases, have already started. China has demonstrated strong and sustained political leadership to ensure its core role of global health collaboration in economic development.
Conclusion and implication
A major part of the BRI focuses on support and communication to build a new mechanism for global health, prioritising the prevention and control of infectious diseases, preventing outbreaks becoming epidemics, and providing UHC, thus overcoming the vicious circle of poverty and ill health. China will strengthen cooperation with particular regard to the control of TB, echinococcosis, and dengue within the 69 countries and deliver enhanced communication and research leading to the elimination of LF, malaria, and schistosomiasis. Based on opportunities the BRI provides and the cooperative experience gained, the framework shown in Fig 3 should become available and applicable to the response to these challenges by sharing information, joint control, and technical know-how.
UHC and response to the challenges posed by infectious disease epidemics are vital for the new era, with health considerations at the core of the BRI. Despite the serious threats of the infectious disease epidemics, the emphasis on health through the BRI puts us in an excellent position to achieve the health-related aspects of the SDGs by implementing the Health Silk Road concept of improved life through health-related communication. Based on technical experience in this field, mature collaborating mechanisms, and the provision of financial support, the strategies in the context of the BRI reinforce the various countries' extensive engagement in combating infectious disease epidemics.
